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3aro06pa3Hux ro<J*poB Ha n/iacTMHax. Cym- 

HOCTb M306peTeHMfl; yCTpOilCTOO COAepJKMT 

ABe 3KBMAMCTaHTHo pacno/iojkeHMbie no o6e- 
mm CTopoHaM aarpTOBKM CMCTeMbi nyaMcbHOEi: 
cocToniuwe M3 OAHHaKO.Bbix n/iocKnx <J>opMyio- 
iumx 3/i e m 6hto b b qpm e. n a pa/i n e/i o rpa m Mo b , 



H3o6peTeHwe othocmtch k ycYpoacTBaM 
A/ifl roc|)pMpoBaHMa niiCTOBoro Matepwa/ia Me- 
toaom rM5XMi 

H3BeCTHO yCTpobiCTBO A/lfl M3rOT08/ieHM5l 

. 3nr3aroo6pa3Horo ro<ppa 143 /leHTOHHoro M*- 
repiia/ia,"cbAep^<amee BCTpe^HO ii oo^BpaTHd-! 
nocTynaTenbMo.nepeMeiMaeMbie no CTaHMHe e 
HanpaB^njoiMMx nep^arenvi co c moh t vi p 6b a n- '. ' 
hwmm b mux 4>opMyioinnMn 3/ieMeHTaMn pac-' 
no/tp>KieHHbiMM no o6e ctopohw ot 
4>opMyeMoro Ma-repVia/ia. 

. HeAOCTaTKoM 3Toro ycipoftcTBa flB/inioTCH 
c/io>KHOCTb m TpyApeMKdCTb npn ero Mirofqa- - '* 
zieHUM. a faioke h e bos m o>k h oct b M3rdTOB/ie- 
HMA 3nr3arob6pa3Horo rotJ)pa c octpumw 
yr/iaMn rlpM. BepuiiiHax 3Mr3aroo6pa3Hbix /iM- 
HMtf BbipTynoB m BriaAWH, tbk kak npw nos/ie- : 
m6htho« <J>opMOBKe yKa33HHoro ro$pa 
Hew36exHbi pa3pwow. cmatma, wcxaxeHHfl 
CTpyKtypw m t.a- H36e>KaTb 3Toro mo*ho ro/ib- 
KO^npvi.OAHOBpeMeHHo^ rn6K0 no aceM 3wrs3- 



cqeAHHeHHux APyr c ApyfoM rib kpomksm c 

nOMOlMblO UJapHVipdB C B03MbkHdCtbl6 M3Me- 

Henim yrna b ripouecc£ <t>opMoo6pa30DaHiia. 
Ana TQHHoa B3anMHoft ycTaHOBKM cucteM ny- 

3HC0H0B MCnp/lb3yK>TCp B^pXHMM M MlDKHMfl 

>KecTKtie 4>MKcaTopu <j>bpMbi, Buno/iHeHMbie o 
BMAe n/iMT c <J>opMofi pa6oMeft noBepxHoexw, 
cooTBeTCTByiotijeiV nepaoHaMa/ibHoft $opMe 
cucteM nyaHCpHOBvBepxHfiw Vi hh^cha* cwcTe- 
mw nyaHcoHdB nocpeAjpTBoM repMeTMSHoft 
TxaHii coeAHHeHbi cpoTBeTCTBe h ho c oepxHePi 
u HM>KHeft ^ 3.ct ii m m kop ny 'ca To 6 pa 3*y fi pa 3i> e m - 
HynD BaKyyMHyFO. Ka^epy. Tlo Mepe OTKaMKn 
Bp3Ayxa M3 BaKyyMHOft Kaiyiepbi yBe^MMMBaeT- 
cfl AaB/ieifne Ha <j)ObMyipiUMe 3/ieMeHTbi nyaH- 
cohob. KOTopwe^ BHeAP'flflCb B 3ar0T0BKy, 
M3rn6aK)T ee pa b HOMe p ho bcert n/ibuiaAn. 9 
an. 



roo5pa3HUM n nn/ioo6pa3HbiM /imhusm, mto 
HeocyiiiecfBMMb b AaHybM ycTpoftcTBe. 

H3oecTHo ycTpofictBo An* ro^pwpoBaHMs 
/lMCTOBbro MaTepVia'/irarcb^ 
hm3m <}>opMoo6pa30BaHM« 3arof obkm c cjiopMy- 

IOIUMMM S/ieMjeHTaMM/ Bblhb^HfeHHfaft o bma? 

BaKyyMHpft KaMepw. - ' ; 

HeAocTaTKOM AaHHpro ycTpo«CTBa .nsnn- 
eTcn h e b o 3 Mo 3K h o ct t no/iyMeHi^« 3nr3aroo6- 
pa3Hbrb rb(t>pa. 

B KaMecTBe .npoTOTMna Bw6paH0 MSBecr- 
Hpe ycTpo^CTso a/»a ro4>pnpoBaHMH /iwcToaoro 
MaTepna/ia. coAep>katMee ycxaHOB/ieHHbiCi Ha 
ochob3hmh Kopnyc. a; rakJke "'pa3MeaieHrtbie 
BHyTpM Kopnyca cwcteMu Bej6xHiix m hm>khmx 
nyancoHOB, xa>KA3n m3 koToptix Bbino/meHs M3 

OAMH3KOBWX n/lOCKMX <J)bpMyioiMMX 3/16MeHTOB 

b BMAe nspan/ie/iorpaMMOB. LuapHnpHb cbeAM- 

HeHHblX .OAMH C APyrMM no MX CTOpOHaM, a 

TaKKe npuBOA cuicTeM nyaHcoHOB. 
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H e A0CT3TKOM yKa3aHHoro ycTpotfcTBa ne- 
. nfleTcn to. Into © pgatftfbTate. t^8rtW ; 4 1»%Sijiy 
BuyTpeHHeB ^ rtobepxrfoCTtk) jko|5riyca ^ 'jhJi'o- 
ckmmm 4>dpftV^ 

pa/ineJiorpaMMob ycU/tite $opMbo6paioediVwfl' 5 
co cto poM M .3W m $ A to 8 h a . 3 a roy o b ky . 6y Ayr 

ptSftfijjte^^^ 

a ^MeHHO b6/im3^ npviBOAa CM/1 " GyAYT . 
' Mdk6l^ Wh m no bqhvi^Mh^, S no W6p(f YAan e- 
hmV .ot Wero 6yAyt yMeHbiijaTbCfl. npw 66/i.b- .1.0 
uioft npOTJixeHHOCTM 3aroTOBKvi m 6o/ibuioM : 

: mo>kbt "6 biirb cy me ct b e h ho ft , mto ot pa 3 m tc sf h a 
• * ■ pa b ho m e p h octm BHeAPeVi^fl'aneMeHTOB b aa- 
roTbBKy; a coOTBeTCtBeKrio m Ha kaMecTBe rq<j)-. 

" pM p 0 B 3 H H"0 TO M3A0/liifl 

• . Ue/i b jo M30 6 peTe h mr # bti a eTc.q ri 6 0 bi uj e- 
.'".'..ffwe ifaMecToa . 3iir3aroo6pa3Horo rocl>pa 3a 
ch£t o6ecneMeH^fl paBHOMepHoro pacripeAe- 
riwtin ycM/iMM Ha <|>6pMyK>iMMe aneMeHTbi.'. •• 

..." "TTd t^rfBfifeiPi M-aiS s CP^ii"jnocTia fclraTOri7«n^;-M"To 

Kbpnyc Bwno/irieH M3 noABMwnoft eepxHeft Ma- 
ctm m CTauMonapHotf fiVuKHeft. a npviBOA cuc- 

: TeM hy^HCOHOB B BMAJB pa3b*eMH0R .BaKyyMHoCV 

KaMepbi cdctoameft m3 Aayx /mctob repMe- 
TMMHOM TK3HU, saKpenjteHHbix Ha Hapy>KHbix 
: ' noBepxHocTJix BepxHeft m VmjKHeft/ctf cfeM ny- 
aHCOHOB m GoeAviHeHHbix no nepuMetpy c co- 
' OTBetcfByiolM^MM MattnPifi Kopnyba, wryTa 
V pasMeuJteMHoro no nepwMeTpy HMkneft Ma ctm ■ 
kophyda m ycTa>«OB/ieHHbix no xpa'flM HM>Krteft 
ci/iCT6M riyaHCoHdB nOnoc Apena>i<Hor6 MaTe- 

• pwa/ia, CB«3aHHbix c CMCTeMort BakyyMMpOBa- 

• HMfl Hepe3 tUTyuepa ripM stom ycTpoPiCTBO 
' .'uMeeT noABMMHbift BepxHMft cjjMkcaTop. cba- 

33HHblM TM6KVJMM HMT«MM C CMCTeMOM Bep'XHHX 

•V" nyaHcoHOB; m HenoABM>kHbi0 hVi^hm^ c(>MKca-. 
""top, BbmoflrteMHbfe b bmab nnMT c 4>opMoft 
.7qa6oHeft tiooepxHOCTn. cpOTBetCTByioiueri 
nepBOnaMa/ibHoft <J>o0Me CMCTeM nyaHgoHOB, 
noABVixHyrt) kpecTOBftny ycTa.H&Brie>myK) b 

HMSCHeM 4>MkC3f Opg~ £ B03Mb>kWcf bttf BBpTM- 

Ka/ibHdro nepeMemeHyra w B3aMMbAeftcT6viJi c 
1 ' HM>KHeP» cUCTe"M'6M ri^WOHOB, TYpMfef&A oepx- 
". nero <J)MKcaTOpa ^ aepxHePi MacTM Kopnyca Bbi- 
■•' ^ ndiriW^ B v tufre Z't>Cfl°'* ** K Wl^'P'O b v 
. '' y "' yet aHOB/teHHw>£. h a " 0 ch 0 B*a h . t p a b e p c u 1 

CBflSaHHOVI CO UJT0K3MV1 CftftOBblX UMfiMHAPOB. 

fflf, coeAvineHH bix oahumm KO>iuaMM c Tpasep- 

COV\, APyrviMM. C BepXHMM <J)MKCa'TOpOM 14 

f»py>kMH, yctaHOB/ieHrtux Tffr^x, Me>kAy 
"n/iwfbft ii BepxrieM m^ct^io kppnyca.. .. . 

npOBeAeHHbiCi MHtjjopMauMOiiHbiK M na- 
TeHtHwRi noncK c u67ibKD onpeAenert^.fi coot- 
BeTCTBMR 3a«Bn«eMoro ycrpbtiCTBa xpntiepMio 
M cy ii;6CT Ben h w e ojn vim ii r " hp ^ aSa ri: m to°1b */i 
. Te'paTVpie OTCyTCTByet MH^opMauiin 06 ybT- 
poCHcTBdk a^R ro4>pwpOBaHMfl nvicfoBoro 
■ MaTepvia/ia, np5B0iin*diUMx'n6/5^a^ 
o6pa3Hb»ft rbi^p OAHOBpeMeHHUM ^opMOoB"-" • 



pa30oaHMBM no aceft noBepxHOCTM 3aroTOBKM 
'*'WfeT0jio"tt'.ri46KM c.noMOiubK) cucreM cJ>qpMyK)- 
tUvix J9/iSMeHT0B b BviAO napa/i/ie/iorpaMMOB, . 
" "uidpttttpHO coeAWHeHHbix oamh c ap>tmm no nx 
ctSpoHaM, kotbpwe no3Bbnn»6f visro.TaBnti- 
03Tb 3Mr3aroo6po3HbiM rb^p BwepKoro kaMe* 
cTBa c 66/ibuipM hnouia'AWfo nosepxHOCTM a 
rycTOToPi pe/ibetj)a M3Aennfl 3a cmgt o5ecneMe- 
hmji paBHpMepHoro <J>opMoo6pa3yiomero ycvi- 
fl u n" j 'Wa . k a >K A 0 M 3 H.6 m e 1 1 T o npw.STOM B . 
aanB/iJieMOM y.CTpoftctBe nocraBheHH^ ue/ib 
AbcTwraeTcn aa cnef Tore, mto Kopnyc;punq/i; 
Hen M3 noiiBvi^KHOvi BepxHe^ \tacTiiH ctauvio- 
HapHow HwiychaA. hptiBOA cuct&w nyaHCOHOa 
BbinonHeH b bmao pa3beMno^ .BaxyyMHOfl xa- . 
A 'MpiS;' : codTORu{eA' wa 'ARyx '/imctob repMeTMM- 
. h 0 ft t k a h ii ;* 3 a k p'e n ffe hii bi x h a h Sa p y k h ti x 
nOBepxHocTflX BepxHefi 11 HMXneft ciicTeM ny- 
aHCOHOB m ccJeAMHenHbix nb.ncpMMeTpy c.cb- . 
OTBetcToyjoiUMMM HacTflMM Kppnyca, xryTa, 
pa3MeLueHHoro no'nepiiMCTpy Hi4>kneft Macw 
kophyca \a ycTaHOB^enHbix no KpanM nvwHefi 
CMCTeM nyaffcoHOB nonoc' ApeHaknorb MaTe- 
ptia/ia, CBn3aHHb!k : c:ciic.TeMOft o^kyyMwppBa- 
hMa Mepea 'uJTynepa, fln« .to i ihoW psaiiMHOB 
ycTaHOBKM.BepxHcfl yi HiDkneft cvicjeM nyaHCo- 

HOB'yc'TpoflCTBO.MMeeT nOABMHCHbift "BCpXHMfl 

<})HKC'aTop, c b h 3 a h h bi ft ' rii 6'k m m \a\ hhta m m c ciic- 
T6M0CH sepxHVix nyaricoHOB, m HenoABMMcHwft 
HM>KHnft ^MKcaTbp^bihQflHeHHbie D BWAe nnuT ; 
c ' t|> 0 p m 0 a pa 60 m e n o'B.e px h q ctm , c 0 ot d e tct; 
Byjomeii nepBOHana/ibHOM $opMe CMCTeM.ny- 
ancoHOB. ycTpoMcVoq MMe.ef noABMkHyio 
KpecTOBMHy, ycTaHbbKeMH'yfo b hm^hcm cJ>mk-\ 
caTbpe c B03M0>KH0cfb»0 BcpT-MkajibHoro ns- 
peMeitiieHMn m • BiaMMO^eftCTBMn .c h u>KHevi 
CMCTeMOM nyancoHOB. {IpHBoA oepxHerb /{hik- 
coTopa BepxHeCi m a ctm ko p n y c a Bbino/iHenB 
: bViAe CM/ibbbix ;ttM/iMHApOB t .ycfaii6B^eHHbix na 
ocHboaHMM, TpaBepcbr, c b W 3 a h h o m c b lutok3- 

MM CM/IOBblX UM/lMHApOB, T5ir, COeAWHeHHMX 
OAHMMM KOH.Ua MM C TpaBepCOM, APyrMMM C 

depx^MM; 4)MKC'iaT6pO>A, m npy>KMH, ycTBHOB* 
/i.eHHbix Ha Tflrax. Me>KAy h/imtom m aepxHOM 
45 ' MacTb \b ko p rfyca. ■ .-.* ; • • ... "... . 
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Ha 4>Mr.1 hb.KaaaH no/iyMaeM.un 3Mr3aro- 
o6pa3HbrM ro^pMpoaaHHbiM MbTcpua/v:; tia 
"* <()Mr.2 - none pen Hoe cgmchmo- yCTpbCiCTB'a ne- 
50 p e a y c ja h 0 b k 6m 3 a rot 0 b km i . h si (J) vt r . 3 - none-. 
;" pe»h^evceMeHMe^ Ha.M.ane 
(j)'opMq66pa3*6 ; ^ '4>Mr.'4; v -' noViepeMupe 

" ' ' ccm e h M*e y ct pbfi ct da b kq Yi u e <j>o rmoo6 p 336- 
\ saHMfli H&$y\r.5.- <t>parM'eHT <t)opMb66pa3yjo- 
55 " ua e ft 4 .c mct e m bi n y a h c q hob: 1 i a ({) m r. 6 - a ma 
" "csepxy Ha, hmxchmA'- 4>MkcaTOp m - xpeCTODMHy 
' npw c h atoPi ae p x h e m 4>o p m 0 o 5p 3 3 y k> me ft . c m c- 
• " teMfe hyaHcbuoB; Via 4>iir:7 - bma' cajspxy na 
' / HM>KHfOK}' <t>qpMbb6pa3y*piAyib CMCTeMy nyan- 
coVib*B;'Ha tywrlB ^'-.npoAO/ibnoe ceMeHMe hm>k- 
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Heft MacTM ycTpo^ctea; Ha <J)Mr:9 - bma cBepxy 
rua ycTpopcTso. • v . / ■ ■/• 

Ha *Mr;i-9 noxaaaHbri - 3Mr3aroo6pa3^ 
Hue iiHHMM Bwcryripp M3r6Tp^/ineMor6 -Marei v 
pna/ia ( ; 2 - 3Mr3arqb6pa3Hbie /imhmm onaAviW 5 ! 
; M3roTOB/ifleMorp MaTepiia/ia;.3 nM/ioo6pa3- ' 
Hwie /imhmm wsrotOBinneMoro Maf^piia/ia ^ - 
; oepxhrnfl cwcTeMa hyancoHOB, 5 - hm*h«* cii^ > 
CTeMa nya.HcbHOB, 6. - nsAciosasi aarbTOBxa^ ' 
7 - <|>ppMyio : iUMe : 3yi.eMeHTu. 8 -''tuapHM^uVV-^Yfi 
pspxHAfl r6pMeTiiHHafl TKiaHb* 10 — HioicHflfl ; v: 
repMeTMwnaji jKaHb; 1 1 BepxH** MacVb kop^ 
«yca, 12 - HMJKHjjlR MacTb xopn'yca, 13 hmhc- : : " 

,HM^<J>MKCaTOp $ppMW, 14 ~ BepXHMft <t>MKCaTOP ! 

cf>opMu; .15 r ujfOKM.- 16 - .rpaBepca. 17 - 15 
nHeBMpuw/!MHflpbiV18 W ujtokm nHea^oiiMJiifV*' ' 
APOB, 19 7 nppuiHM nH>SBM0UMinWHAP0B, 20 v : " 
HanpaDiisifoium 21 r BepXHMe npyfcifc^. 

22 ~ BepxHue HanpaB/iflwuiwe sry/iKM 23" " 
- KpecTOBMHa, 25-26 ~ HMjkHne HanpattiW 20 
mwe BTy/iKM, 27 - HM*Hwe npykviny: 28 ^ A 
tUTM(|>Tw, 29 1 - reiDMeTMMHwfl ikryT. 30 - ipe-' " 
HaxHuft MaYepna/i, 31 - npy*MHbi, 32 - brpa- 
HMHwre/ibHwe nemrbf, 33, 34 - ujTy^epa 35 V\ - • 
rsi6ic.Me , uj/iaHrw; 36 - jc oh mm e c k h e uit^tu, 2S 
37 - aneKTpoMarHMTHue npvi>KMMbi, 38 - mb- 
kmc HepacTfl>KMMibife hm™:: v '\ : ''" , ;;V^>!*?i?,? 1 

Ha 4>Mr.1 M3o6pa*eH (J>parMe.nT ;3wr^ar^^ 
oppaaHoro ro<t>pnpoBa.HHoro MaTepWaiiainpJt- •. 
yMaeMorp W3 .hnpc 3^ 
npMou;bio 3aflp/ineMpro ycfpoBcTBa, Op Mine- ; 
eT 3nr3aroo6pa3Hbie /imhmm BbiCTynoB 1, 3wr- ' 
3aroo6pa3HbiiB /imhmm fcna'Aifrt 2" " w * vr 
nwfibo6pa3Hbie flMHww .3. coeAMHawuiMe Bep- ^ 
ujMHbi 3Mr3aroQ6pa3Hwx /mmift Bbiciynbe 1 Vi 35 
BnaAMH 3 - 

Ha <|>Mf\2-4 nojeafaaKo nonepem^oe cewe- 
Hwe ycTpoftCTBa o pa3Hwe MOMeHtM pa6oTbi? * 
YCTpotfCTBO COCTOMT M3 MexaHii3Ma 4>opMoo6^ 
paaoBanM^cOAepikamdtb BfepkHioio 4 m hm*- 40 
hk)k> 5 CMCTeiwiu nyaHcoHOB, pacnb/io>KeHHbie 
no pa3Hbie ctoppHbi haoYttbtt:/iiicto*ofl aaro- " 
tobkm 6..CncTeMw nyancpHba 4. 5 coctoWt m3 ?l 

OAMHSKOftblX tj/lpCKMX $0NV^IUM5C Srt^HfbB - ^ 

7 ($Mr.5) b BMfte n/iocKMx ri/iactwn; ftMeiduiMx 45 
4>ppMy napa/irtfe/iorpfrMMbB coe^n^k^ ^ 
APV C Apyrow no BteM VjptfriKatf c noMbuibio • 
uiapHrtpbB 8. ftp* o6ecne^eHMfl repMei^nkb- * 
ctm eepxHflfl 4 M HpH^ 5 cmct^^w nyaHCpr . 
hob coeAPfHettu rip Hapy^wuM nb^epxHoctSx 50 ' 
c repMen^Hb^ TKaH>K> 9, 10, lipwMeM BepxHftft 
■ t k a H b Q . re pweTiJiM h o c 6 e a m h 8 do nti p'mm o¥p y ' : ' ' " 
c BepxHeft sactirb xopnyta 1 1, a hVi^hsa 10 - 
c h h>k h. e ft vac Tb >o^ ' fcb p y£ s 1 2 . n e p b o ht^m a/j V • * 
Hoe rrp/»oHceft^-Tlyartc6Ktfb.6 m o m e fVt MaWana^ • §§■ 
<J>opMoo6pa30BaHHn (<pMh3) aaAaeTCfl c nc^ ; : 
Moi^bK) >KecTKwx ^MkcaropoB *6pMw HAxcMro^? :F 
13 m BispxHero 14: ^MKcaropw 4»bpMw 13! 14"' 
BynonneHbi e . tfWfle h^MT c <J>bpMoft pa6oHert v " : 
nosepxHocTw, cqoTBeTCTfiyiomeM nepBoWa- '" 



HMbHoA 4>opMe nyaHcortpB 4, 5. Hn^crtiift 4>mk- 

C ? T 9P 13. MM'ejBT CK803HOR KpeCT006pa3Hb*fl 

Bbipe3 (<|)Mr,6) m HenbABvwkHO ycfaHOB/ieH a 
HMJKHeA HacTM Kopnycti T2; : BepxHH« «Hxca- 
Top 14 nepea iutokm 15 m Tpasepcy 16 coeAw- 
. W H . c m e x a h m 3 mo m ; p e ptm k an b h o to 
nepeM.emeHiin; . coctdniuiJiSi ^''^fimtobitM-;'; 
/iMH ApoB 1 7 . ri pvi k pe n/reH h y x x* h wxi h eft A ac t w " 
xopnyca 12. ujtoicob nHeBMOUwuiMHAOB 1 $; 
nppujHeft 19 m HanpaB/iflioiuvix koneu 20. Me^c- 
Ay BepXHeft nacTbip kopnyca 11 ii fpaBepdoft' 
1 6 ycjaHOB/ie^ U BepxHwe npy^wnbi 2 1 . LOtoicvi : 
15.HM.epT .BdaMdjjCH^ctb BepTMK^nbHpro riepe- 
MeiueHww. no! BepxHiiM ^ ^ahpBnnkitj^M a^/i- . 

.> 2 ?' ycTdHotopHH^x, 'H.C,BepxH6ft ;*iacTir 
xopnyca 11. Ha BepxHeM^MkcaTope ifropMw 14 

yCTaHOB/ieHbl A^CTaHUUOH 

i?pecTop6pa show Bwpg3^ ^ Hrixcrterb ^MKcaTopa " 
.13 ycTaHOB/ieHa ^e^a'^a^Q bo3mo>kho^ \ 
CTbfo BepTMka/ibHoro nepeMeujieHMfl, KpecTO- 
bmh3 ycTaHOB/ieHa Ha fe/iecxoWMqWicii 
coeAMHeHHbix hmjkhmx HaripaB/>flK>ujiMx Bty/i- 
xax 25. 26 m noAnpyx<WHpHfa hmMc^hmm npy)kit- 
naMii 27 BepTHKa/ihHpe nepeMemeHMe 
KpecTosiiHu orpaHMseKb uitH^faMM 28 fib 
nepwMeTpy HM>KHpft mbctm jcppnyca 12 Bwno/r 
HeH na3 c re p m e tm h hu M ^icryTp m 29. Bao/iL 
nbrjepeMHwx kpomok ^wikHerb ^ hyaHcoHa 5 hb 

BepXHeft nOBepXHOCTM repM^THHHOft TKaHM 10 

ycTanoB/ieH ApeHaxcHbift MaTepUa/i 30 (<t>Mr 7. " 
8) BepxHflfl 4 m HMjRHsifl 5 cncfeMbi hya^OHOB 
>. P° nonepeMHbiM kpomk^m cbeAMHertw coot-- 
BeTCTBeHHo t BepXHeft 1 1 w HMJkHeft 12 Macrp- , 
mm, Kopnyca npy^MHaMM 31 BAOnb 
npoAOflbHbix KppMox sepxHeft 4 m HwkHeft 5 
cwcteMbi nyancoHbfe ydta H'O j§7i - ^H u orpa hmhm- 
, Tenbftbie /reHTu32 | orpaHMHMBak)iM'MB rbpM30K^ 
tanbHoe pafctflxeHMe cmCtpm nyaHCOHOB 4^ 5 
npyjkMHaMM 31 (4>*r 7). BepxHnii 4 m hh^chra 5 
4>o pmoo 6 pa 3y kd u;tie cwct eM u hyaHCbHo6 0 rep- 
MetMHHbi6 txaHM 9. 10 m TepMefiiMHuft ^ryr29 
npw dnyiitfiHHOft iepxHeft v&cfvi xopnyca 11 
o6pa3y)OT repMetMHHyk) BaxyyMHyk) xaMepy. 
coeAMftdHHyio c BaKyyMHwM NacbcoM 4epe3 
uityaepa 33, 34 m TM6xMe liMdHru 35, toMHa» 
BadftMftdA opMeHtauMj? Bepxrteft 11 w hmxchca Z 
12 Macreft xopnycd ocyiufeCTBitrtdTCu nocpeA- 
ctbom kortPiMec^x • txrTM<t>tbB 36 fourS). flnn 
npM>K«M& BepxHfeft sactw kopnyca 11 k hm>k- 
Heft 12 k a k mx ^ycta h oS/i eH bi * 3/1 e kt p o m a ph Wt- 
Kbie npM)KMMtl 37. BepXH^ CMtjfdMa ' 
nya^icbrtds 4 coeAMReHa t #6^xftMM 4>MxcaTo- 

POM <|)OpMbl 1 4 TmSkMMM Hep^Cf flXCiiMblMM Mti- ■ ' 

t«mm 38 (<|>wr 2). 

B6pxifi»« CM<^ia^yaH(cpH 
Ha ^eepXHfcM <f)Mkca^ 
jKep^ctflfx<ri"©MM- HMt^-aB't^Mr^J: . 

. ycTpbftcTBo pa6btaSf c/ieAyk)U4MM o6pa- 
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. Ha nepBOM srrarie (<t>nr,2) b ifti«WttrMaicTO; 

n h e b m o u vi n m h a p o b 17 noA nopuiHM 19 nofta^ ... 

efcfl rtaB/ieMMe. 143 BepxHeft np/ibCTM B03Ayx 
: CTpaB/iiiBaeTcii. B peaynbirate % ujtokm nneBMO- ;* 

UMamha^ob 18 rip^BOA^TCj? b feepxHee xpaa-. 

nee nbno>KeHwe. B inore sepxHnn 1.1 ^9 Tb .. 
" icdprtyc^ fi&AHMMaeTCfl «aA HwxtHgft 12. Bepx- 

: Hvifl 4>MKcaTop *opmw 14 nb/i BepK ; 

: xhmx npyxcMH 21 npviBcrAMfca b BepxHee 
1cpaflHee.no/10xceHwe. BepxH«» 4 m; hmjkhrsi 5 
CMCTeMbi riyancoHOB rioA "AfrficrWiSH npy»cwH 
31 (<t>nr.7) pacT»Hyrw (npMBeAeHW b nfepaoHa- 
ManbHoe ooAoaceHwe) npvi 3tom BepXHflfl cwc- 
T6M3 nyaHCOHOB 4 noAseiueHa Ha hmthx 38, a r 
HWWHflfl CMCTeMa nyaHCOHOB 5 noAH«Ta hba 
HM5KHMM <|>WKCaTOpOM 4>OpMbl 13 C^bMOUlbK) 

KpeCTOBMHbi 24 npA AeftcfBiieM Amxchmx npy- 
okmh 27. Ha MMJkHioib CMCTCMy nyaHCOHOB 5 
ycfaHaBKMBae^Cfl n/iocicafl /wcTpBaia aaroTOB- 

Ha BTopbM aTane (4>ur,3) BbaAyx nOAaeTCfl 
b BepxHwe nonocTM nncBMOUvi/iMHApoB 17 hba 
■ nopuiHeM 19. ^nimnBifHBcmV^^AV^^- 
nwBaeTC*, B peaynbTaTe TpaBepca 16 nepea 

ujtokw 15 nHeBMdUM/IMHAPOBl n PJJB£AMJCJI B 

HMJKHec icpaftHee np/ioxceHMe. npw afoM tpa- 
Bepca 16 Mepe3 BepxHwe npyKMHu 21 npuxcvi- 
Maet aepxHioio nacTb xopnyca 1 1 k Hii>KHefl 12 
nepe3 repNieTMHHbiB >KryT 29. OAHbs^eKHO 
c 3tmm dnycicaeTCfl BepxHwft <t>MKcaTOp <t>opMW 
14 m rip»i)RwMaeT riaxeT, cbCToniAMft H3 Bepx- 
He* 4 m HWKHefl 5» CMcfeMbi nyaHCOHOB w pac- 

- nbAoaKeHHbft ' Me*Ay hum* 3aroTOBKvi 6 k 
HuxcHeMy^MKcaTopy 4>opmw 13, 3TMMo6ecne- 
yviBaefcn foiHa* ycTaHbsxa cwcTeM nyaHCO- 
hob 4, 5 no. OTHOiueHMio A0yr k APyry. 
KpecTOBMHa 24 yTan/iMBaefcn b KpecToo6pa3- 
Hpe okho HMxeHero ^wxcaTopa <j>opMbi 13, B 

. peiyriiitt'storo tfeacAy BepxHe* 4 w HwacHefl 
.5 cwcfeMaMvi nyancpMpB. Bepxnefl 9 w HMwnefl 

10 repMeTMMHblMM TKaHjRMM m Mcr^oM 29 o6pa- 

3^eTC5i repMfeTMMHafl tcaiyiepa. 

Ha TpeTbeM ayane (<|>vir.4) BepxHwe w hm*: . 
Hwe nbrtbCTM nHeBMOUM/iwHAPPB 17 cbeAWHfl- 
k>tc* c aTMOc4>epbfl. Ooa AeflCTaweM aepxHiix 
npyauiH 21 TpaBepca 16 noAHMMaeffcn BBepx, 

ndAHMWafl tlpM 3T0M HOCpeACTBOM UJTOKOB.15 

BepxHMfl 4>iiiccaTop <j>bpMbi 14. FIoa AefiCTBVieM 

HMXCHWX npy>KMH 27 KpeCTOBMHa 24 noAHMMa- 

; : bt naiceT, cocTOfliuwft M3 cwcTeM nyaHCOHOB 4, 
5 11 aaroTOBKM 6 HaA hmjkhwm 4>wKcaTppoM 
.-■ 4>bpMW 13. n/ioTHoe npiineraHvie aepxHeft Ma- 
^ CTMKopnyca 11 k HiixcHefi \2 p^tn^y\B2iBTcn 
s BecdM Bepxnert nacTM ycTpofccTBa 1 1 m aneKT- 
pbMarHMTHbiMvi npwKiiMaMM ^...Hj? M?P®.ojl 
' kankw Bb3Ayxa v»3 .BaKyyMHOft "'.k'a'M.a p*bi 
= "* ^Be/iMiiiiBiiBftn AaBneHMfe aTMOC^epw Ha <t)op-.: 
Myjoiuwe a/iCMCHTbi 7 cwcreM nyaHCOHOB 4, 5. 
: ^ r *' koTOpti^.We^pjincb b 3aroTOBKy y M3rvi6aiOT ee 
no /imhubm' BbiCTynOB 1 (*nr.i) m snaAiiH_2_ 



6AH0BpeM6HH0 no Bcefl nbaepxHOCTM saro- 
tobkm 6.' B npouecce 4)opMoo6pa30BaHnn c»- 
ct6mw nyaHCOHOB 4„ 5 M3MeHji»OT cbojo 4>opMy 
•6/iaroAapn wapHwpaM 8, coe av*h w ioiamm 4>op- 
MywiAwe aneMeHTw 7 (4»wr.5). / 

. Ha 3axnK>MMTiBJibH0M aTane (<t>wr.2) Baxy^ 
yMrtan kaMepa coeAMHfleTcn c aTMoc<t>epo«, b 
HM>KHvie nb/ibttw.nHeBMOUMnMHAPOB 17 noAa- 
efcB Aafln?H^ MacTb >opnyca 1 1 

nbAHMMaetCH m ; roifoBbe waAenvie b bw Ae swr- 
sarbb6pa3Hp ro. rb <t> pw p op a h h o rb . m btb p w a ji a 
(<t>Mr,1) M3fi/ieKaeTCR w3 ycTpoftCTBa, r 

KanecTBO ro<t>pvipoBaHHorp MaTepwa/ia, 
nbn^aeMofb hb 3aflB/i5ieM0M ycTpo^CTBe 3a- 
bUcmt ot td^Hbbtvi B3dMMHO« yfeTanoBKii aep-; 
xHe« 4 m HM>KHe« 5 cwcTeM nyaHCOHOB; 3ia 
TOHHOCTb o6echewM6abtc$i c.nbMOiUbK) Bepx- 
Hero 14 w HM>icHero 13 <J)viKcaTOppB 4>opMbi. 
J\na yAo6cTB'a ycTanoBK^ aaroTOBKM 6 iiyAane- 
hm« rbfgaoH Aetlsni^akyyMHan kaMepa Ron*.- 
Ha 6biTb zierxo pa3i>eMHOrt. 3to peanvi3yeTcq 
3a CM6T coeAviHeHMn Bepxnefl 4 m hmkhc^ 5 
cwcreM nyaHcpHbB rtOcpeACT^oM repMeTMM- 
ho^i TKanii 9.10 co ot b excf b e h h b c Bepxneia 1 1 
m HuxcHew 12 HaCTflMM ycTpoftcjBa. Hpn coeAM- 
HeH^Mnoc/ieAHMXMepes repMeTviMHbi«>KryT29 
peann3yetcfl BaxyyMHaw KaMepa. 

Wcn6nb30BaHwe aa nBrtneMoro ycTpofiCTBd 
6 HapoAHOM xo3flftctBe CTpaHw no3BO/iMT no- 
Bb!cwtb : Ka^fecf Bb viaroTOB/ieHWjj 3wr3aroo6- 
pa3Hpro ro4>pa npw 6.onbLuoiV n/iomaA" w. 
i^cTOTe penbe^a M3AeflM«-. 



cD o p m y n a m a p 6 p e t e h mV . 
35 YcTpbftCTBO Ann ro^pMposaHiifl timctobo- 
ro MaTepwa/ia, coAep^amee ycTaHOB/ieHHbift 
Ha OCHOB3HHM no/iw^ kbpnyc. a tax)Ke pa3Me- 

' U4eHHW6 BHytpiPl^^^ BepXHMX 11 

HMMCHMk nyaHCOHOB/RaxcAaii *3 KOTopwx bw- 
40 no/iHBHa U3 oam^kobwx n/iocKMx <J>opMy»o- 
iumx aneMeHTbB ei BHAe napa/i/ienorpaMMOB, 
liiapHupHo coeAwHeHHbDCOAMH c AP.yMM no mx 
• : cto pbH a m, ' a f a1fif>K6 npvi boa cmct e m nyaHco- 
hob, o f /Tm m'I ^iblBirei c !« YeM; mto; c ue/ibio. 
45 noBbiiijeHVi*! xaVecTBa 3iir3aroo6pa3Hbrb'ro(|)- 
pa 3a CMeT b6epneMeHM« paBubMepHofb pac- 
hpeAe/ieHMB ycVi/iM^ Ha: <t>opMy»omiie 
3/ieMeHTbi, oho cHa6)KeHO noAavixcHbiM. Bepx- . 

HUM <J)HkcaTOpOM. CBfl3aHHWM rw6KWMVI HMTrt^ 

50 mm c cMCTeM0i?i BiepxHMX nyaHCOHOB. m 
HenoABMxcHbiM HMXCHMM 4>ifKcaTOpbM. ^Btf ribn- ; 
HeHHbiM b BMAe n/iMT c 4>opMO.w paSbMe^ no- 
r BepxHOctM. cooTB6TCTByiouieft mcxoaho^ : 
<t)bpMe; : cwcTeM hyaHCOH Kpe- 

55 CTOBMHOR. yCiaHOB/ieHHO^ B HMJKHeM <}>WKCa- 

*; ^ tb>e "t : ; ISbSM^ftb^tyfO 1 Bfe'pTVtKa/ibHoro 
■ * h e p e m ^ ii^e h "m si m B3ai4MOAe^CTBM» c hvdkhc^ 
ciicTeMobi. nyaHboHOB; xopnyc BbinonneH M3 
nbABiDKHort 8epxHe* Macrvi m CTauvibHapHo^. 
HH)kHeft; a fipiWOB ^CMbteM nyancoHOB - b bhab 
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paab.eMHoft BajcyyMHOj) KaMepu; cocTbmi^efl ii? 
AByx amctob repMeTViHHoft TicaHii; 3a KperineH- 
Hux m> Hapy^KHbix noBepxHOCTflx eepxHein w 
HHMCHeA cucteM nyaHcoHOB li coe am h e h H0i)< 
nq.nepiiMef py c co OTBetpTBy to M m vacYSMM 
Kopihyca,- xcryTa, paaMeu^eH Aoro; no ^ ;iiepSMer- 
py HMjicHepi mbctii Kopnyca/ m ycTaHO^heHHyx 
no KpaflM HHXHeft CMCTeMw nyaHcoHOB nbKoc 
A p e h a )K h o r p m a Te p m a n a t c a 35 h h ux c c m ctg- 



mo& BakyyMvipoBaHMfl Mepea LUTyiiepa, e npw 
boa Bepxwero 4>MKcaTopa m sepxMefl qac™ 
kopnyca Buno/iHeH b BMA0 cwnoeux umjtimha- 
;ppB. ycTaHOBneHHt(x 

CU , CBR39H HO ft '/ C Q;jtijOKBM M / C M fl.O 

um/imhapob; t*K coeAw^eHH wjc oahmmw icoh- 
' qaMM c rpaBepc^ 
caTopoM^ li npy)ki^H, 

Me^Ay Tpaeiepcoft U BepxHefl yacTtw Kop'nyta! 
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